Introduction
A parameter-the "climate index value"-was proposed by Scheffer (1971) to estimate decay hazard, by geographic location within the conterminous United States, for wood exposed above ground to exterior conditions. The parameter, devised to be easily calculated from climatic data available from the U.S. Weather Bureau, is expressed as where T is mean monthly average temperature (expressed in °C), D is mean number of days per month with 0.25 mm or more of precipitation, and (T -2) ≡ 0 if T < 2.
The climate index value has become widely recognized and is commonly termed the "Scheffer index." The index is cited in the Wood Handbook (Forest Products Laboratory 1999) , where a hazard map for the contiguous United States (from Scheffer (1971) ) is also shown (Fig. 1) . Cornick and Dalgliesh (2003) state that decay hazard maps based on the Scheffer index have been developed for Canada and Australia by Setliff (1986) and Carter et al. (1983) , respectively. More recently, Wang et al. (2007) developed a decay hazard map for China based on the Scheffer index.
As a metric by which relative hazard can be compared between geographic locations, the Scheffer index is not intended to predict decay propagation rate nor time to failure in specific constructions. Recently, Brischke and Rapp (2008) reported that wood temperature and moisture content better predicted decay than did climate conditions as expressed by the Scheffer index. Their findings would be logically expected inasmuch as decay propagation has been recognized for decades as dependent on moisture and temperature conditions in the wood substrate (Panshin and De Zeeuw 1964) . Development of the Scheffer index was based on the intuitively obvious premise that conditions in wood substrates exposed outdoors were related to climatic parameters. The relationship between conditions in a wood substrate and the local climate, however, are not expected to always be precise and predictable. The relationship is expected to vary with specimen configuration and with what is sometimes termed "microclimate" (for example, whether a wood specimen is shaded). The findings of Brischke and Rapp (2008) thus cannot be logically interpreted as indicating inadequacy of the Scheffer index as a climate-based indicator. Brischke and Rapp suggest no alternative climate-based metric for estimating decay hazard.
Use of the Scheffer Index
The Scheffer index was cited by Verrall and Amburgey (1980) in a manual produced for the U.S. Department of Housing and Urban Development regarding decay prevention. The manual provided recommendations for builders and building owners; among these were recommendations for the dimension of overhangs on single-story buildings. The dimensions were conditioned on the Scheffer index value.
The index value may be calculated from local weather data to estimate the local decay hazard that existed over a specified time period. The index value has been used in this way to estimate decay hazard that existed during field studies (Carll et al. 1999, Carll and Wiedenhoeft 2007) . Carll and Wiedenhoeft (2007) noted that the Scheffer index value at Madison, Wisconsin, differed appreciably over different roughly decade-long periods and thus could be a contributing factor in apparent differences between two sequential studies in observed decay propagation in test-fence specimens.
An Alternative Measure to the Scheffer Index
A service life prediction model has recently been developed by the Commonwealth Scientific and Industrial Research Organization (CSIRO, the Australian national science agency) for wood installed above-ground in Australia, in which decay is assumed to be the failure mode determining service life. The prediction model is presented in a manual for use by practitioners (Wang et al. 2008 ) and includes a climate parameter for prediction of decay rate. The parameter was developed from decay rate data collected from L-joint decay-test specimens exposed at 11 locations in Australia (eight locations, two locations, and one location in Queensland, New South Wales, and Victoria provinces, respectively). The climate parameter, termed k climate , was developed for each of the locations by relating decay rate in a set of specimens at each location to decay rate in a set of specimens (assumed to be virtually identical) at Beerburrum (near Brisbane). Wang et al. (2008) indicate that values for k climate derived from comparative decay rates were correlated with "annual rain duration" (either number of hours per year or number of days per year during which rain occurred). Of the two measures of annual rain duration, number of days per year with measurable precipitation is directly obtainable from all or virtually all datasets available from the Australian Bureau of Meteorology (BOM), whereas number of hours per year of rainfall must be inferred from rainfall data, which typically is reported in BOM datasets in 3-hour intervals. The primary climate parameter presented by Wang et al. (2008) 1 Mean annual vapor pressure deficit would most logically be defined as the difference between vapor pressure of saturated air at mean annual temperature and vapor pressure at mean annual dewpoint temperature. Annual vapor pressure deficit can be considered an indicator of drying potential to the atmosphere. Drying potential is balanced against wetting potential in calculation of climatic moisture indices as indicated by Cornick and Dalgleish (2003) . In calculation of moisture indices, wetting potential is typically expressed as total precipitation over time (in millimeters or inches, in liquid equivalent) rather than as hours or days of precipitation. Cornick and Dalgleish noted that the concept of a moisture index had historically proven useful for characterization of natural vegetation cover or for prediction of the potential of a geographic land area for agriculture. They suggested that the concept could be useful with regard to predicting moisture accumulation in building envelopes. They did not, however, explicitly suggest its use for prediction of decay hazard. 
Possible Shift in Scheffer Index Values
Over the past three decades, the perception has grown that decay problems have become more prevalent in new construction (Kadulski 1997 , Dell and Laidlaw 1998 , Lstiburek 2008 . Various reasons have been posited for this:
Building materials have become less decay resistant (by • a combination of more widespread use of less decayresistant species and shorter rotation ages of commercial timber harvests).
Construction components and details have become • more prone to moisture accumulation (for example, sills of contemporary exterior entry doors have minimal slope and contemporary windows typically no longer have sloped sills that might collect water from jamb casings and drip it to the exterior of wall cladding systems).
A knowledge base among exterior finish carpenters • with regard to water management has largely been lost (with the trend toward more rapid turnover of residential real estate being a disincentive for retention of that knowledge base).
Energy-efficient construction (with reduced air leakage • through walls) has inherently lower capability to dissipate rainwater leakage.
Effective preservatives (that also posed health risks) • have been supplanted with safer, but less effective, preservatives.
Architectural styles have changed, and the changes • have resulted in greater exposure of building walls to rain, in a greater number of joints and interfaces on outer building surfaces, and in more complicated joints and interfaces that are more prone to water intrusion.
A possible contributing factor that has only occasionally been posed is that the decay hazard in a given location may have changed over time. 
Results
Values are reported in Table 1 . A map for the conterminous United States is shown in Figure 2 . The overwhelming majority of locations (14 of 16) where an appreciable reduction in index value was observed were east of the Mississippi River and south of 38° N Latitude. The location with by far the most extreme change in index value was Thomasville, Georgia, where the calculated index value decreased from 99 to 46.
Discussion
Thomasville is located in extreme southern Georgia, at an elevation of 260 feet (79 m). It was listed by Scheffer as having a substantially higher index value than any other recording location in Georgia. This would logically have been expected due to its location and elevation. Thomasville was also listed by Scheffer as having an index value higher than Apalachicola or Pensacola, Florida, and roughly equivalent to that of Tallahassee, Florida. 3 In contrast, when CLIM20 data were used to calculate index values, the value for Thomasville was substantially lower (by at least 10 points) than that for any other recording location in Georgia and also substantially lower (by 30 points or more) than the calculated values for Apalachicola, Tallahassee, 4 or Pensacola, Florida. Selected climate normal data from the CLIM20 database for recording locations in Georgia and in northern Florida are listed in Table 2 . The coldest month column of Table 2 clearly shows that none of the locations experienced periods of winter dormancy for decay fungi. Table 2 also shows that Thomasville was unremarkable relative to the surrounding locations with regard to any meteorological characteristic, with the exception of number of days of measurable rain (with rain exceeding 0.01 inches or 0.25 mm). In short, Thomasville was remarkable during the period of 1971-2000 only with regard to rain distribution, not with regard to either temperature or rainfall amount.
Examination of the NCDC data for various recording locations revealed an unusually large amount of missing precipitation data for Thomasville over the period of 1971-2000. The Appendix is derived from NCDC data inventories and lists number of days of missing temperature and precipitation data for the 280 recording stations for which climate normal data were used to calculate index values. Locations in the conterminous United States are ranked in the Appendix in order of decreasing number of missing days of precipitation data over the period of 1971-2000. Precipitation data for Thomasville are substantially less complete than for the other locations listed in Table 2 , but of the 270 locations in the conterminous states that were considered in this study, 4 The index value for Thomasville, calculated from CLIM20 data, was more than 40 points lower than the index value for Tallahassee. 16 other locations have more days of missing precipitation data. Although confidence in the precipitation data for Thomasville is reasonably limited, no obvious reason exists to dismiss the climate normal data for Thomasville as being faulty. In final analysis, the index value for Thomasville is based on incomplete data and is a distinct outlier relative to the index values for locations surrounding Thomasville. For this reason, the value for Thomasville was not included in the dataset used to generate Figure 2 .
The number of locations at which an increase in index value of five or more points was observed substantially exceeded the number of locations at which a decrease in index value of five or more points was observed (36 and 16, respectively). Of the 36 locations at which such an appreciable increase in index value was observed, 6 bordered the Great Lakes and an additional 3 were located within 45 miles (72 km) of the Great Lakes (either to the east or south). Nine of the other 36 locations were in Texas. The remaining 18 locations were distributed in no clearly obvious pattern. It may be worth noting, however, that at two of the three recording locations in Utah (all at higher than 4,000 ft (1,220 m) elevation), index values increased in excess of 5 points. Another observation that may be worth noting is that at all 16 recording stations located on the Great Lakes (from Duluth and Chicago to Rochester), an increase in index value was observed. A thorough analysis of the changes with regard to their geographic distribution is justified but is not attempted at this time.
Mean index values for the 228 locations where values were listed by Scheffer and could be calculated from CLIM20 data were 45.2 (for Scheffer calculations) and 46.7 (for CLIM20 calculations). The mean difference for the conterminous United States was thus an increase of 1.5 in the index value. The t-statistic for this mean difference, calculated as a paired t-test (Freese 1974), was 4.23. According to this statistic, the difference was significant at α < 0.0001. 5 An assumption underlying paired t-tests is independence between pairs. When measurement stations are in close proximity, climate normal values (on which the index value is based) are likely to be correlated. 6 The t-statistic thus probably overstates the statistical significance of the differences. The t-statistic (4.23) is very high but is probably deceptively high. The test is thus considered a probable indicator of statistical difference rather than a certain or precise indicator of statistical difference. With this caveat in mind, the decay hazard in the conterminous United States appears to have, in general, increased to a moderate degree. As suggested in previous discussion, the apparent general increase does not appear to have been uniform across the country. 1971-1980 1981-1990 1991-2000 1971-1980 1981-1990 1991- Missing temperature data (days) Missing precipitation data (days) City (FAA location ID) State 1971 State -1980 State 1981 State -1990 State 1991 State -2000 State 1971 State -1980 State 1981 State -1990 State 1991 Missing temperature data (days) Missing precipitation data (days) City (FAA location ID) State 1971 State -1980 State 1981 State -1990 State 1991 State -2000 State 1971 State -1980 State 1981 State -1990 State 1991 1971-1980 1981-1990 1991-2000 1971-1980 1981-1990 1991- 
